Phenotypic and functional reversal within the early human hematopoietic compartment.
The fate of phenotypically defined human hematopoietic stem cells (hHSCs) in culture and the link between their surface marker expression profile and function are still controversial. We studied these aspects of hHSC biology by relating the expression of the early lineage markers (ELM) CD33, CD38, and CD71 on the surface of human umbilical cord blood (UCB) CD34(+) cells to their long-term nonobese diabetic/severe combined immunodeficient (NOD/SCID) mouse repopulation activity (LT-SRA). In uncultured UCB samples, LT-SRA was largely confined to the small CD34(+)ELM(-) cell fraction. CD34(+) cells expressing ELM markers at their surface usually lacked LT-SRA. After culturing UCB CD34(+) cells for 6 days in serum-free medium and on a feeder layer of Rat2 cells, the number of CD34(+)ELM(-) cells stayed roughly the same or showed a slight increase and the LT-SRA was preserved, suggesting a close association between LT-SRA and the CD34(+)ELM(-) phenotype. Indeed, transplantation of CD34(+)ELM(-) cells isolated from cultured UCB CD34(+) cells resulted in long-term hematopoietic reconstitution of conditioned NOD/SCID mice, whereas CD34(+)ELM(+) cells derived from the same cultures were devoid of LT-SRA. Remarkably, roughly 1% of the cells recovered from cultures initiated with isolated CD34(+)ELM(+) cells had lost ELM surface expression. Concurrently, the cultured CD34(+)ELM(+) cells acquired LT-SRA, suggesting that hematopoietic stem cells (HSCs) may arise by the dedifferentiation of early hematopoietic progenitor cells. The latter finding challenges the paradigm of unidirectional hematopoietic differentiation and opens new opportunities for HSC expansion prior to transplantation.